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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. § 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 6-24 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Taniguchi U.S. 2003/0214368 in view of Nakagawara et al. JP 2002-353768 and 
Yoshida et al. U.S. 2001/0013739 (each cited by Applicant). 

Regarding claims 6 and 15, Taniguchi discloses (see Fig. 1) a duplexer, 
comprising: a transmission-side band pass filter and a reception-side band pass filter 
1 1 and 12 (see section [0044], lines 5-9), each including surface acoustic wave (SAW) 
resonators connected to define a ladder circuit. Regarding claims 8-10 and 18-20, each 
of the filters 1 1 and 12, and therefore the reception-side filter includes an inductance L1 
or L2 in parallel with one of the series arm resonators, and each of the filters includes a 
bonding wire that inherently provides a second inductance (see Fig. 3 and see other art 
of record as evidence discussed below) connected between each of the parallel arm 
resonators and a ground potential pad T2, T4 and T6 of the package; wherein the first 
inductance L1 or L2 is defined by a line L1 , L2 as shown in Fig. 3, embedded in the 
duplexer and the bond wires connected thereto, and the second inductance is a bond 
wire as discussed above. Regarding claims 11,12 and 14 and 21, 22 and 24, each of 
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the filters has three series arm S1-S3 and S4-S6 resonators and two parallel arm P1, 
P2 and P3, P4 resonators, respectively; and the duplexer includes an antenna matching 
circuit with an inductance L3 between an antenna terminal T5 and an antenna 13, and a 
capacitor between a connection point between the inductance and the antenna and 
ground. 

However, regarding claims 6, 7, and 15-17, Taniguchi discloses a 64 degree Y- 
cut, X-propagating lithium niobate substrate (see section [0056]) rather than an angle 
from 47 to 58 degrees as recited, and Taniguchi does not disclose a Ti foundation 
electrode layer below an Al electrode layer each being epitaxially grown and having the 
specifically recited faces aligned in parallel. 

Nakagawara et al. discloses that it would have well known to have provided a Ti 
base electrode layer 5 (see the abstract and Fig. 1) and an Al electrode layer 4 on the Ti 
layer, wherein the (111) face of the Al layer, the (001 ) or (1 00) face of the Ti layer and 
the (001 ) face of the lithium niobate substrate 2 (see section [0021 ]) all being aligned in 
parallel (see the abstract, the last sentence thereof) and wherein the Ti and Al layers 
are each epitaxially grown (see e.g. sections [0015], [0021] and [0030]). This Ti/AI 
electrode provides the benefit of increased power withstanding performance (see the 
abstract, lines 1-3). Additionally, although Nakagawara discloses a 64 degree Y-cut, X- 
propagating lithium niobate substrate, it also is explicitly suggested that other cut angles 
may be used (see section [0047]). 

Yoshida et al. discloses that a 55 degree Y-cut, X-propagating lithium niobate 
substrate would have been known in the SAW filter art (see e.g. the abstract) and 
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shows that one of ordinary skill in the art would have been known how to adjust the 
electrode thickness and duty ratio to achieve desired filter characteristics such as low 
propagation loss and the desired electromechanical coupling coefficient (see e.g. Figs. 
5-10 and Figs. 15 and 16). 

Consequently, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified the SAW duplexer of Taniguchi (Fig. 1 ) 
by having provided it with electrodes including a base layer of epitaxially grown Ti with a 
layer of epitaxially grown Al thereon with the (111) face of the Al layer, the (001 ) or 
(1 00) face of the Ti layer and the (001 ) face of the lithium niobate substrate aligned in 
parallel, as suggested by the exemplary teaching thereof by Nakagawara, because 
such an obvious modification would have provided the advantageous benefit of 
increased power handling performance as explicitly suggested by Nakagawara (see the 
abstract, lines 1-3), and as would have been known by one of ordinary skill in the art. 

It would have been equally obvious to one of ordinary skill in the art at the time 
the invention was made to have also substituted a 47-58 degree, and specifically a 55 
degree Y-cut, X-propagating lithium niobate substrate in place of the standard 64 
degree lithium niobate substrate of each of Taniguchi and Nakagawara, because such 
an obvious modification would have been the mere substitution of art recognized 
alternative piezoelectric substrates, and because Nakagawara explicitly suggests that 
the advantageous epitaxially grown electrodes would have been applicable to other cut 
angles of lithium niobate substrates (see section [0047]), and because, as suggested by 
the exemplary teaching of Yoshida, a 55 degree cut angle of lithium niobate would have 
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been advantageous due to low insertion loss and broader bandwidth of the SAW 
devices formed thereon as explicitly suggested by Yoshida (see e.g. section [0074] and 
Fig. 16), wherein one of ordinary skill in the art would have routinely made the cut angle 
choice according to these common individual filter requirements determined by 
electromechanical coupling coefficient and propagating characteristics of the substrate 
various cut angles, and wherein it would have been a simple matter to have adjusted 
the electrode thicknesses and duty ratios accordingly (see Yoshida Figs. 5-10). 



Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Taniguchi U.S. 6,819,203 provides evidence that the bond wires connected to 
the parallel arm resonators in a SAW ladder filter are inherently inductances (see the 
cover figures). Applicant also cited references JP 2000-261444 and JP 2003-008394 
that provide evidence of this inherency. 

Yuda et al. U.S. 6,445,261 provides evidence that it would have been well known 
to used layered Ti/AI electrodes (see col. 5, lines 45-48) to increase power handling 
capabilities in a SAW duplexer (see the abstract lines 1-4). 

The article to Nakagawara et al. "High Power Durable SAW Antenna Duplexers 
for W-CDMA With Epitaxially Grown Aluminum Electrodes", covers the same or similar 
subject matter (see the abstract) as the Nakagawara et al. reference applied above, and 
clearly discloses the multilayered Ti/AI electrodes for use in duplexers (see the Title). 
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Tsutsumi et al. U.S. 7,030,716 also provides evidence that it would have been 
well known to increase power handling performance by the use of multilayered 
electrodes in SAW duplexer filters (see the Title and col. 12, lines 15-48). 

Inoue et al. U.S. 6,630,767; Inoue U.S. 6,900,709; Nakagawara et al. U.S. 
7,213,322 and U.S. 7,146,695 each provide discussions of multilayered epitaxially 
grown electrodes for SAW devices. 

Nakano et al. U.S. 6,903,488 discloses multilayered epitaxially grown electrodes 
of SAW filters on 33 ± 9 degree lithium tantalate or lithium niobate substrates (abstract). 

Kommrusch U.S. 5,933,062 provides evidence that it has been well known to use 
inductors in parallel with series arm resonators in SAW ladder filters (see Figs. 3-5 and 
col. 6, lines 32-48) to improve the filter insertion loss (col. 6, lines 41-48). 

Yamamoto et al. U.S. 7,034,638 (cover figure) and Omote U.S. 2004/01 19561 
(Figs. 2, 22 and 23) each provide evidence that it would have been known to use both 
inductances in parallel with series arm resonators and in series between parallel arm 
resonators and ground to adjust or improve desired filter characteristics. 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BARBARA SUMMONS whose telephone number is 
(571 )272-1 771 . The examiner can normally be reached on M-Th, M-Fr. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bob Pascal can be reached on (571) 271-1769. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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April 3, 2008 



/Barbara Summons/ 

Primary Examiner, Art Unit 2817 



